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MIJLTITURN EXTMCTION FROM AN AGS 

The problem posed by a r e l a t i v e l y  small circumference boos te r  

synkhrotron i n j e c t i n g  i n t o  a l a r g e r  machine i s  t h a t  i f  one d e s i r e s  

t h e  beam uniformly d i s t r i b u t e d  about  t h e  l a r g e r  machine, then  one 

must do one of two th ings .  

h igh  r e p e t i t i o n  rate. 

as p u t t i n g  a premium on s t o r e d  energy because of t h e  h igh  cyc l ing  rate. 

One can  ope ra t e  t h e  smaller machine a t  a 

Th i s  r e q u i r e s  a g r e a t  d e a l  of r f  power as well 

The o t h e r  a l t e r n a t i v e  i s  a slow cyc l ing  machine, which s u f f e r s  from 

none of t h e  objec t ions  of t h e  r a p i d  cyc l ing  machine, b u t  r e q u i r e s  ,a 

method of e x t r a c t i n g  t h e  beam over t h e  course  of a f e w  r evo lu t ions  

(- 10). 

0 
A s i m p l e  method of doing t h i s  i s  descr ibed  below. 

The proposed method is simply t o  run  t h e  m u l t i t u r n  i n j e c t i o n  

scheme backwards. 

l l i n f l e c t o r l l ,  which i s  now t h e  e x t r a c t i o n  channel.  

p a s t  t h e  e j e c t o r  septum i n  t h e  requi red  number of r evo lu t ions .  

t y p i c a l  R.B.D. i s  a f a i r  approximation t o  a 10 t u r n  e x t r a c t i o n  system. 

I n  o rde r  t o  ob ta in  maximum e f f i c i e n c y  3 t h ings  are requi red .  The 

e x t r a c t i o n  channel  septum must be  a t  a h o r i z o n t a l  B This  a s s u r e s  

t h e  minimum angular  divergence i n  t h e  beam, which i s  r e l e v a n t  f o r  

computing t h e  loss  on t h e  septum. That i s ,  t h e  angular  divergence 

p lays  a r o l e  i n  determining t h e  septumb e f f e c t i v e  th ickness .  

more, which i s  obvious, t h e  septum should be as t h i n  as poss ib l e ,  a t  

least t o  t h e  po in t  where i t  i s  t h i n  compared wi th  t h e  i n c r e a s e  i n  

effective th i ckness  due t o  t h e  angu la r  spread. L a s t l y ,  t h e  effective 

th i ckness  i s  reduced by making t h e  f i e l d  i n  t h e  septum magnet as h igh  

That i s ,  one produces a "bump" i n  t h e  o r b i t  a t  t h e  

The beam must move 
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Fu r the r -  

. as poss ib l e .  This  a l lows  one t o  "tilt" t h e  septum, t h e  e n t r a n t  beam 

being bent  by t h e  f i e l d  away from t h e  septum. For a beam .6" i n  diameter 
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a t  a B m x Y  t h e  maximum angle i s  only ,35 mR. 

width of only about 7 m i l s .  This can be f u r t h e r  decreased by mak:ing a 

bend i n  t h e  septum of 1 mR o r  more. Since t h e  ex t r ac t ion  i s  occuring 

i n  a t i m e  of N 30ps, t h e  septum need only be pulsed with something 

l i k e  a l k c h a l f  s i n e  wave. 

negl ig ib le .  Remember t h a t  t he  extremely t h i n  septum must only k ick  the  

beam p a s t  another q u i t e  t h i n  septum f o r  f i n a l  ex t rac t ion .  

f a s t  pulsed septum i s  adequate f o r  complete ex t r ac t ion  from t h e  mschine 

a t  30 BeV. 

A 20" septum has an e f f e c t i v e  

The heat d i s s i p a t i o n  i n  such a system i s  

A 40 m i l  

One other c r i t e r i o n  f o r  e f f i c i ency  i s  the  phase space d i l u t i o n  i n  

t h e  e jec ted  beam. This i s  r e l a t e d  t o  i n j e c t i o n  e f f i e i ency  f o r  mul t i tu rn  

in j ec t ion .  With in j ec t ion ,  given an a r b i t r a r i l y  long l i n a c  pulse,  t he  

i n j e c t a b l e  beam i s  not a func t ion  of t h e  u value. However, t h e  e f f i c i ency  

goes down as one moves away from a v value of n Jr k .  Therefore, it i s  

important t o  operate t h e  mul t i tu rn  ex t r ac t ion  r i g h t  on t h e  ha l f  i n t e g r a l  

resonance. Recent measurements have shown t h a t  t hese  stopbands a r e  

< . O l  V u n i t s  wide. Furthermore, t h e  add i t ion  of s i n ,  cos 178 gradient 

components i n  t h e  AGS has  been demonstrated t o  reduce these  stopbands 

t o  vanishingly small amounts. Therefore, t h e  operation a t  u = 8.5 i n  

t h e  AGS should not present a problem. Also  t h e  app l i ca t ion  of sextupoles 

can reduce t h e  u spread, although t h i s  i s  not expected t o  be a problem. 

Reasonable estimates of t h e  ex t r ac t ion  e f f i c i ency  g ive  about 90%, with a 
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phase space d i l u t i o n  f a c t o r  of about 1.4. 
AWM/pam 
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